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ABSTRACT

A major goal of systems procurements has been getting a quality product as quickly as possible.
In the simulator world, a serious drive is mow on for concurrency. Attempts have always beea and
will still be made to reduce the total cost of the procurement. One costly phase of the
develeopment schedule, because of its associated time and manpower requirements, is the test phase.
Of particular importance is Customer Acceptance Testing. By making some significant changes to the
test philosophy and how the tests are actually conducted, significant gaias could be made by the.

contractor, buyer and user. -

This paper will review doctrines of system test planning which have been held sacred by both
sides. A background to the purpose and goals of system test will be presented. Additionally, the
structuring of a system’s various test phases will be reviewed. New ideds will then be presented
on how, with cooperation and trust by all parties concerned, everyone c¢an accomplish what they
always have and now a lot more. Evidence of how implementation of some of these new ideas has

worked will be reviewed.
INTRODUCTION

There are three major phases to the development
of flight simulators, as well as any other product
(Fig. 1). These are the Planning and Design,
Hardware and Software Integraztion (HSI) and System
Test phases. The contracted effort is defined in
the customer's Prime Item Development Specification
(PIDS or spec) and the Statement of Work (SOW). 1In
the first step of the planning phase, the PIDS and
S0W are broken down by rthe contractor inte the
system's major components or units, The
preliminary design evolves as the unit
specifications are then written, defining what that
unit should do and how it interfaces with the other
units of the system. 43 more and more is written
and investigated, the design evolves further until
all the details are known. Once the customer
approves this final design, hardware fabrication,
software coding and their integration cag begin..

Initially, the various pieces of hardware and
software are independantly brought together, first
forming the integrated hardware and software parts
of the units. Hardware and Software Integratiom
(HSI) takes place as the hardware and software
components are integrated to form the units, and
then the units are integrated to form the system.
In the later days of HSI, the contractor
transitions to what is one of fhe most important
phases, especially teo the customer, Testing. Here
all the work to date is checked. First by the
contractor's engineers, then by their Quality
Control department and then by the 900 pound
gorilla until the contractor is sure the system
will work to his best interpretation of the

‘customer's spec without breaking. Finally, the

0 . 14

customer has his chance to come in, and in some
cases for the first time, see the system actually
work and test it against the spec. Once this often
arduous task is completed and all parties are
satisified, the system is fimally accepted for
delivery to the system's next destimation or final
resting place. '
The ultimate goal of all this work for the
customer is a quality product that does what it
originally was intended te do, if mot wore. For
the contractor, it is to deliver a quality, ~
spec—compliant product on time and at or below the
target price. To enhance the ability to have a

quality, spec~compliant system, extensive effort is

put into the test phase by 21) parties. Sometimes,
this phase becomes very costly. It is the time
when everyone becomes very defensive of their
agency's positions. Naturally, this leads to very
strained working relationships between and within
all parties. The effectiveness and purposé of test
can often be lost in the pelitics invelved, -
Today, getting the simulater as close to the
time of aireraft delivery is of ever growing
importance in the flight simuzlatiom. Concurrendy
is becoming a major common goal. Having this
concurrency obviously facilitates pilot training
and the wing's preparedness. Due to 211 the
problems which have evolved over the past years and
the strong drive towards concurczency, a plan is
definitely needed to improve the gualify of the
system from the start and then reduce the cost and
time of test. Ways of establishing a more
cooperative attitude between the parties is also

-needed. That plan is based on three simple

elements; common sense, trust and cooperation.
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BACKGROUND

The purpose of Acceptance Testing is to
verify that the simulator performs in accordance
with the original PIDS and SOW and any approved
contractual changes. Sometimes test ends up being
the first time the user sees what he has ordered.
This hands-on look is then compared objectively
and subjectively with what he thought he ordered.
1f the customer is gatisfied, the remainder of the
program cam go well. If mot, a lot of questious
are asked. There are some simple key elements
which, when planned properly, will ensure a
satisfied customer and contractor.

The SPEC and 50W

The fundamental requirement of customer
testing is a good spec and SOW from the very
begioning. All too often these documents have
sections which allow a good variety of bizarre.
interpretations. Vague areas must be uncovered by
eirher the contracter or buyer during the propesal
phase or together at the very beginning of the
development vhase. Otherwise, tangents can be
taken until Preliminary or Critical Design Review
or even Test. The user must fully know what he
wants the system to accomplish. The buyer must
then fully understand these requirements, resolve
uncertainties and reach a final agreement with the
user on these specific capabilities. All spec and
SOW paragraphs must be reviewed very early in the
program.
the last public review of the spec, S0W and any
other documented vequirements against the system's
intended capabilities. All the requirements
should map inte contractor designed capabilities
of the system. Once accomplished, there is a
firm, agreed to and fully coordinated baseline
from which to build.

While you can't prevent one party or another
from changing their mind, the minds must be as
absolutely firm as possible at the bagelining of
the system's design. Any changes afterwards must
immediately go through the same rigorous review to
re-establish a complete understanding of the

change and new baseline. The sooner any kind of
change is a definite candidate for iaclusiom, the
sooner it should be incorporated.

The Test Matrix

As the spec is developed by either the
customer or contractor, a Test Matrix needs to be
set up and included in the spec. The matrix
identifies what method (e.g. Inspection, Analysis,
Demonstration and/or Test) will be used to verify
the requirements in each and every paragraph.
Either during the source selection process or
right after the contact award, the customer and/for
contractor must break out and determine paragraph
by paragraph the best test method for each
requirement presented. Once accomplished and
agreed to, the contractor has the necessary basis
for writing detailed test procedures.

Test Procedures

Writing the test procedures{e.g. Verificatiom
Test Procedures used by the contractor and
Qualification Test Procedures used by the
customer) must be an interactive process between
the contractor and the customer. An essential

The Systems Requirements Review (SRR} is’

premise is that the spec is fully understood by
everyone and, via PDR, CDR and cther

communication, all parties know what is belug
tested. The outline should be the test matrix

with complete traceability from thée test matrix to
the test procedures. At the same time, the

_contractor needs to make sure as the unit specs
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are wrltten, provisions are made which will allow
‘the system's requirements within ez unit's function
to be tested in accordance with the PIDS/test
matrix. When the contractor finds incomnsistencies
in the test matrix or better ways of testing the
system, the changes must be preseuted to the
customer and resolved as quickly as poss1b1e.

An important theme in writing the procedures
is "No Surprises". All too often the customer
expects to test for certain capabilities one way,
only to find out that the procedures are poorly
written, £all far short of properly testing the
capability or are missing. Test plan working
group meetings must be held early so all parties
can review the procedures as they are developed.
‘An attitude of “nothing is final" should prevail.
If procedures are lacking substance, all parties
should cooperatively agree to modify the '
procedures. Once good test procedures exist a
meaningful test can be conducted.,

Test Schedule

Each conttractor has their own scheme to
system testing during development, but they are._
all basically the same. Initially, the hardware
and software are individually tested. Basellned
‘hardware and software configurations are
established. Once the hardware and software is
integrated and the complete system 1s up and
working the comtractor's engineers begin their
battery of tests on the system.

During these engineering-run tests there is a
detailed debugging of the system and test
procedures. This phase of test can run very long.
Problems not found or solved duriang HSI should
usually be taken care of here. The procedures
used may be identicdl to the procedures the
customer will use or at least as thorough. New
tésts or steps may have been added from system
changes vesulting in the course of debug. Since a
lot can be missed durimg procedure development,
21l the ambiguities and confusion are not removed
from the procedures until they are actually run.

Once engineering is satisfied, a more formal
test can be conducted with QC witnessing the test,
that is if QC didn't watch the first several .
attempts. If QC dld witness the tests previously,
then the customer's in-plant representatives would
witness the next formal rumning of all the test
"procedures. In some cases, he signs-off on all
procedures before the customer rums them. i

Finally, the customer comes in and rums the
tests. Running the tésts now formally constitutes
the customer's check—out of the system. The
system and test procedures should be perfect since
they have been run numerous times by differenmt
parties. OFf course, we all know that things never
work the first, second or third time around. ~

Obviously, a lot of time has been spent in
running procedures on a system that let's assume
has been working correctly. If not working



correctly, the system shouldn't be tested cutside
of engineering. All parties involved during the
tesr phases do have legitimate claims to witness
and/or perform the tests. QC needs to be an
independent party, if for mo other reasom, to
double check engineering's work or at least =z
second set of eyes verifing the engimeer’s,running
of test. The in-plant rep needs to verify all the
work that the others have dome so he can properly
notify the customer. By using some advanced
planning and rethinking (i.e. common sense)},
changes can be made to reduce the number of times
the system is tested.

THE TEST

The ultimate goals of test are to verlfy the
customer is getting a system that works in
accordance with the spec and ig shipped from the
contractor's facility with no discrepancies. With
good test procedures, &ll the system performance .
problems should be found and corrected during
in-plant test. There should be no further design’
work on-site unless a problem does mot surface
until it is there. The problem sclution must be
known, verified and ready to be installed at the
site. This means installed and working like it
did in plant not installed to see if it works.

The degree and length of test should be
commensurate with the complexity of the system and
consistent with the test matrix (i.e. system
requirements). The customer should keep the
number of tests and length of tests down to a
reasonable number but thoroughly test the system.
Making the tests more efficient in time to run and
intent should be a goal during the Lest procedure
writing and system design phases. Combining
several distinct tests under one set-up, where
feasible, saves the time of multiple lengthy
set-ups. If all the apecific capabilities can be
independently tested and verified, or faults
correctly isolated, the customer should be
satisfied.

Coping With Precedents-The Contractor

In order to accomplish the goals stated

above, there are several doctrines which have been

held sacred that warrant change. On the
contractor's side, some believe that every test
must be structured with discrete imputs and
outputs and subjective tests are forbiddem. The
intent should be only to minimize the subject1v1ty
in tests not eliminate it.. Contractors must write
teat procedures that objectively measure
parameters. Some evaluation tests (e.g. aero or
engine performance, radar return presentations,
etc.} may have some allowable subjective areas but
with an egreed to judgement or measurement
criteria established.

The second item is every spec requirement is
testable, objectively, subjectively or
difficultly. The:e would be no customer requested
tests that are "out-of-scope" during the test
period. The customer should be allowed to run

_Eests that are not called out in the test
procedures, an embellishment of an existing
procedure or something "off-the-wall" that someone
wants to look at after the test shift is over on
an "as available" basis. If everyone follows the
rules, there should be time for those tests. If
the test fails, a cooperative effort is needed to

evaluate whether or not the capability tested is a
spec requirement and should have passed. With a
good spec, the resolution should be easy. The
-customer needs to be allowed to satisfy himself of
what he is buying. A contractor's effort to force
that satlsfactlon in the long run doesn't work and
is unnecessary. .

A third and even more important peint is not
to test a system if it isn't ready. All too ..
often, when the test date arrives and the test
readiness meeting takes place, the system isn't
ready and fails miserably or problems occur very
early in test and lead to a suspension of testing
until the system is really ready. If the .
contractor has continuously kept the customer-
informed and been doing good work all along, he

should be readv for test as scheduled. If not,
admit it. The customer c¢an tell when the systém

is not working. It's a2lways better to be teld the.
system is not ready than bring in the forces and
find out the system isn't ready.

The Customer's Team

Several doctrines need changing by the
customer too. The customer must realize that if
the system is not ready, it's not ready. Brioging
in people to begin test anyway will not intimidate
the system into working. The system belongs to
everybody until it is accepted and is therefore
everybody's problem. Where the customer cam help
the contractor he should do so regardless of who
caused the problems.

During test, the customer is prone to have
two or three gaggles attending. All related
agencies need to have some visibility in test, bub
it just doesn't take all those hands and eyes to
find the answers. The size of the test teams must
be kept reascnable. The number of people
performing tests must alse be minimized. The
customer should coordinate whe is responsible far
testing and who for monitoring. By reducing the
size and defining responsibilities, overall test
time and complexity can be reduced.

A long held, erroneous policy is that the hands
on the system don't belong to the contractor. The
contractor can usually perform tests better than a
customer because, lets face it, he has more
experience with the system. The customer should
be the one doing the customer tests, but
contractor assistance at times helps greéatly.’

The
customer should consider getting the customer :

Integrated System Familiarization (I8F) training

during the later part of contractor testing as

opposed to after installation. The customer

learns the system and its operation from the i
contractor in classroom courses and —
over~the—shoulder training on the test bed. The

customer would be very familiar with system

operation and better capable to conduct the test.

If not before, there will be time later for the ~~ )

customer to learn the ropes.

A critical issue is for those people who
wrote the specs, attended the reviews and
developed the test procedures, to be the ones
present at test. New or at least uninformed
players are not appreciated or productive and
often lead to trouble. There is no reason why a
system that has been reviewed and cpordinated by
responsible parties through development should
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suddenly become non-spec compliant during test.
Those carrying asuthority at test should also be
carrying a complete knowledge of the program or
rely on a correct source of information.

THE BASICS

Communication and Trust

Across all parties and phases, there has to
be communication and trust. Trust evoelves from
good communication by all parties working together
from Day One. The need is evidenced by problems
which have resulted from the customer and R
contractor poorly communicating and coordinating
especially on critical issues. This has led to.
surprises at critical milestones and difficult
problems to resclve. At design reviews, the
customer must relate any uncertainties or known
problems to the contractor. History shows
problems surfacing very early at design reviews,
pnever being questioned by either group,
contractors having completed major design reviews
implicitly or explicitly kaowing the customer has

accepted the design, and then learning much later, -

obviously very surprised, the customer feels the
design isn't spec—compliant. When a problem
arises, the essential people must be informed and
address the problem early. Good communication
must prevail not only at the design reviews but
between them. Infrequent communication leads to
surprises, and z break down in coordination and
trest.

A common problem that develops very early in
the program and must be stopped immediately, is
the adversarial relatiomship. If the contractor
is keeping the customer abreast oz a continual
basis, and vice versa, there should never be any
surprises., Each side should have complete
vigibility, with the problems identified and —
worked early.

The Team Concept

Actually there should be no sideg. The
program consists of one team not two. From the
very start, the contractor and customer must work
the program openly and together. The contractor
still bears the burdenm of the effort, but the
customer bears the respomsibility of keeping the
contractor aware of what he is after in all
possible areas. With common sense and
cooperation, the engineering, contracts and
program management elements withiam the team can
maintain close contact without holding up
progress. With common sense and cooperation that
is possible. Cooperation and trust are the basis
for reductions which will allow the effective
changes to take place. Team work is the most
important key to the program's success. Team work
will also reduce the complexity of the test phase.

THE NEW SCHEME _

Obviously, reducing the number of times the
system is tested is the key to reducing lengthy
test schedules. Team work and a completely open

possible.

During the contractor test phasé, HSI can
include unit testing (Fig. 3). With careful Study
and matching of HST to unit testing, this type of
streamlining can be effective in many cases.
Additiomally, reducing the verification test time "
of the system can be accomplxshed in one of two.
ways. The first is to have the last complete
Verification Test Procedure (VIP), performed by
contractor engineering, witmessed by contractor QC
(Fig. &4)}. The second aption is to have QC and the
customer run the ATP (or VIP) (Fig. 5). Even
though some debugging can still take place during
these final contractor tests, the customer Or Tep
can see tests sucessfully accomplished and tests
with problems corrected and verified.

During customer qualification testing, at
least two areas of overlap with contractor testing
can be eliminated. The first is in baselining the
goftware configuration (e.g. Coldstartl.

Currvently, the load is coldstarted at the beginning

. of coatractor VTP, beginning of QC tést and then at

. performing a lengthy complete coldstart.

the start of QTP. The customer should know the
software counfiguration at the start of and all
through his Qualification Test. Instead

the
coldstart at the start of and updates during QG/Rep
test would be witnessed by the customer. Prior to
the start of QTP, any final updates would just need
to be witnessed by the customer as opposed to

With

.proper attention given, the configuration of the

load should be as secure as a complete
re-baselining.

The second combination of efforts is in
performing the Imspection zifid Analysis parts of the
QTP. The review of the analysis can be dene
anytime prior to the start of Qualification Test.
The inspections are typically hardware related.

The hardware configuration and condition typically
does not chapnge between the time contractor
engineering and/or QC does their inapections and
Qual Test. The customer or rep can witness the
contractor’'s inspections with any changes or
corrections Inspected prior to the Qual Test.
Necessary inspectioms are still performed and
witnessed by the concerned parties, and the
integriEy is still verified with saved efiforxt.

Time can alsc be saved .by combining the .
contractor and customer test phases. Qualiflcatlon
tests, in whole or part, at the system level,
conducted concurrently by the contractor and
customer requires a team attltude. All systema, to
varied degrees, lend themselves qulte readily to a
combined test effort. Low risk areas with high
probabilities of success (e.g. Inspections and
Analysis) are definite candidates. Areas
considered more risky can also be tested once or
repeatedly by the team fo realize a time eavings.
The ultimate goal is to see capabilities work
properly by legitimate tests and not how many tlmes
a test is sucessfully accomplished. By combining
two distinct complete test effores, the time to
complete test can be significantly reduced (Fig.

6). Another benefit of the team plan is that by

mind towards new ideas are the key to making it all

happen. While the final decision and method must
be guided by the type of program and the resources
available, reduction of in~plant and on-site
contractor and customer test phases, on development
as well as the production systems, is always
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having both the contractor and the customer
present, discrapancies can be quickly identified
and then explained, corrected and verified. Both _
team members will gain a better understanding of
the system and its capabilities. Each will also
share in the other's perspective, which can
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otherwise become a barrier to progress. A better
understanding will also benefit the customer in
later verification of the discrepant area.

The team can use the results of this dual
in—plant testing to streamline om—site acceptance
testing down from a cemplete QTP run through. The
customer's improved insight into the system will
give him a better base on which to build the
on-gite test schedule for the development or
production units. He will be more able to pick
those areas or tests that need attention and
testing. He can also perform testing with the
contractor engineers apd/or QC. The contractor can
streamline early in the installation, having his QC

people actively involved with the engineers in the _

buildup and verification of the hardware. Further,
the QC inspection/tests can be incorporated in the

engineering test of the system. By any scheme, the
overall test effort will be reduced and allew for a
dual acceptance of the system. -

For production units, the customer may want to
waive in-plant acceptances of the units or at least

rely on the representative's witnessing the

contractor's tests..

This approach is best applied

when the units are identical or nearly identical to

previously accepted development systems.

On-site,

the philosophy used on the development system can
apply. An abbreviiated ATP can be performed with
QC, or the customer can witness a complete Lest by

engineering and QC.

In any <

is reduced greatly.

ase,

- THE SAVINGS

the test effort .

When figuring the actual savings a program can
realize, the length of the overall program, length
of the test phase(s), manpower and associated costs

allocated to test must be considered.

Taking a

typical full mission simulator into consideratiom,
the in-plant and on-site test phases are usually
made up of the engineering, QC and customer tests.
In~plant engineering tests lasts approximately

_five months.

QC {or DCAS) and customer tests run

one and one-half and two months, respectively,
" Op-site engineering, QC and customer tests can run

about four weeks each.
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in-plant tests, by doing the QC, DCAS and customer
tests concurrently with the last engineering run of
the VTP, up to five months can be saved.
Realistically, the time would be closer to four
months if the customer wants to re-run some of the
tests perscnally or do further tests. In the worst
case, where QC and DCAS would do their tests
concurrently after engineering followed by the
customer, the savings would be one and one—half
months. Manpower during the latter parts of
engineering test thru customer test can be an
average of 10 people working full-time. This
includes the key hardware, software and systems
engineers, configuration management and test
personnel and the associated support people in
manufacturing, drafting and program management
areas. An average cost for this manpower can be
$8000 per man-month. The numbers equate to a
potential savings of $120,000 to $400,000.
Cousidering the cost of the entire development
program the dollars are insignificent but saving
even two monkths from a ten month test schedule has
more tangible benefit, especially to the user.

On—-site the benefits possible are am
additional six to eight weeks savings if all
parties participate in one test. The on-site test
group can be made up of five or more people just teo
support the contractor's testing. On=-site in
addition to the personnel salary costs thezre are
the living expense costs to considexr., These vary
greatly area to area and are not small. Even so,
the dollars saved are covershadowed by the time
saved. In either area there are benefits to the
contractor, buyer and user all trying to achieve
concurrency and get pilots into simulater training
S00ner.

CASE STUDIES

F-16 Digital Radar Landmass Simulation {DRLMS)
System

Elements of the new way of doing business have
already been tried. What happens when certian
elements are not done has also been reviewed.
first case to cite is the F-16 Digitial Radar
Landmass Simulation (DRLMS) System development
contract with the General Electric Company's
Simulation and Control Bystem's Department in
Daytona Beach, Florida.

The

Within the first six weeks of the program,
which began in August, 1981, a Post Award
Conference(PAC) was held to review the PIDS, SOW
and other contractual requirements documents. Even
though program team's key members, on both 31des,
remained almost the same as the final sourtce
selection reviews, a number of issues arose
indicating not everyone was in sync with the
requirements and capsbilities. While these issues
were resolved at the PAGC and subsequesnt design
reviews and requirement re-reviews, a much better
review at the PAC would have eliminated the
continuing resolution of spec issues. The team was
relieved the PAC was conducted in the beginning or
serious problems could have resulted.

Communication of the team members was always
very good. The atmosphere at and between the
design reviews was very open. A great deal of work
was accomplighed at these meetings as evidenced by
the volume of substantive briefing charts prepared
and resulting minutes. Major issues which could

affect the evolving design were resolved at the
meetings to everyonmes satisfaction. Unless
radically new information was presented later, the
decisions made were not changed at the next
meeting. When problems were umcovered, they were
made known and resolved early so the program would
keep moving. Actual surprises were Kept to a
minimum and the trust among all the players was
very good. While GE and USAF were defensive of
their positions, no one was umwilling to vield
something to reach a satisfactory solution.

There was excellent program team continuity
throughout system dgvelopmenc and into
qualification testing. WNew program people 1earned
the past history of the system quickly and while
they may not have agreed with all the decisions.
made_before hand, they respected the team's stand
and did not try to undo progress made.

Recognizing past problems, an extemnsive effort
was put into the development of the Qualification’
_ Test Procedures. A complete test matrix was in the
PIDS at comtrack award. GE wrote the test outline
based on the matrix. The outline was reviewed and
approved at the first Test Plan Working Group
meeting as well as the general format to the
procedures and their content. After the detailed
pracedures were written by GE, sent to the team
members and comments generated a five day second
meeting was held to thoroughly review .each test
procedure. All aspects of the tests from clarity
of the steps to.applicability of the steps fo .
testing the requirement were discussed. While. .
substantial porticns of the QTP were modified,
everyone involved was satisfied with the quality
and usefulness of the QTP. 8ix weeks prior to the

start of test, the final meeting was held to review

all the changes which had been incorporated from
fhe second meeting. Also included were proposed
changes from GE engineering based on-actual test
éxperience during Verification Test.
subastantive comments were generated, discussed and
incorporated inte what became the f£inal QTP prior
to test. Ever after test began, very minor
corrections were made to the procedures. As a
‘result of all the efforts, very few problems
occured during test due to procedure errors and
none due to the lack of a test's appllcablllty to

the regquirement. - -

The start of test did nof go according to -.
schedule. Due to a problem in coldstart procedure
and data file development just prior to the start
of coldstart, the effort donme by the user ran into
problems. The USAF and GE worked closely together
to correct the problems encountered during
coldstart and were able to £inish the first run.
Both sides agreed, that while not in the schedule a
second run should be made to totally werify the
software load integrity. Actual system test also
did not begin until all the system's descripancies
were resolved to everyone's satisfaction. To save
some time, several of the procedures not yet rum by
DCAS were done by USAF and DCAS together. Prior to
the start of Qual Test, there were a few lengthy
procedures run by GE QC and DCAS together. Even
though running the qualification test procedures
began late, it did not have to be suspended because
the system was not ready. A planned three week

test was completed in three weeks with a minimum oF ~

descrepancies logged and weeks ahead of the.
orlglnal schedule. B . ) - -
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The user personnel actively participating in
test had either been on the program long enough to
know what the system requirement/capabilites were
aond/or had just finighed eight weeks of ISF
training on the system. The ability of these
people to conduct test was very high. The
contractor was always around to help where needed
and at times preformed the tests with the USAF 7
groyp watching. All through test the
communication, trust and atmosphere was very good.
Discussion of problems and solutions arising during
test were openly discussed. Only one problem ended
up becoming a long time hold over from the design
phase. Fortunately, the trust of the team members
enabled the matter to be finally resolved with
total team satisfaction. GE had to prepare some
analyses not originally planning and USAF had to
agree that the spec wording was not as clear as it
could have been. OGE worked with the USAF to show
that the system design would be adequate enough to
satisfy the user's ultimate need. Through
cooperation, the time to resolve test issites was
significantly reduced compared to other system
tests. At the end of DRLMS test, the system was
working in accordance with the PIDS and problems
noted in test had the fixes installed or verified
on a second in-plant unit and ready to install in
the field.

The F-16 PRLMS program was not a perfect
program, but with some new attitudes present during
the program, it was a very sucessful program.
Through everyone's hard work no one came out a
loser.

F-13 Operational Flight Traimer (OFT)

A second case to cite is the F-15 Operatlonal
Flight Trainer (OFT) program which is under a
production contract with Goodyear Aerospace
Corporation (GAC) in Akron, Ohio. The F-15 OFT
program is another example of how the new way of
doing business saved time and schedule costs and
ensured that the Etrainer was delivered fo the user
on time.

when a major ECP was put on contract im 1983. .In
the effort the computational system was replaced by
the Gould 32/8780 computer, the system software was
converted to Fortran, and the displays were
replaced at the instructor operator station. The
effect of this change was major to all parts of the
simulation. Therefore, early in the program the
test time was scheduled to reflect a major effort.
The test was scheduled for 840 test bed hours
predicated on a 12 hour a day, five day a week
schedule. From the beginning of the effort the
specification was well defined. The players on -
both sides, through extensive participation in the
design process, had a good understanding of what
the end product would be, At the prelimiﬁary
degign review (PDR} aud critical design review
{CDR) the basic concepts were worked out mutually
by GAC and the AF. GAC welcomed the user's
comments and suggestions on how to improve the
simulator's capsbilities and make it an easily
ussble system. The interchamge carried through the
entire program leading to a quality device with as
many user changes incorporated as feasible. The
continuity on the program helped to ensure that all
team members had equal expectations at the start of
acceptance testing. Although cach of the test team
members represented their own organizations

interests, the conflicts were worked out to the
best abilities of all involved and the end result
was a quality product frop the "big picture" View.’

The acceptance test procedures (ATP) were
basically the same procedures which had been
developed and used to test the first ten F-15 QOFTs.
The quality of the ATPs was very good and required
the techniecal changes to reflect the new computers,
software and system operating software. However,
in any major update such as this (approximately 12
volumes at 300 pages per volume) it is very
difficult to pick up all the small detailed .
changes. The expertise of the test team members
was invalusgble in identifying oversights to the
contractor and enabling the test to continue. By
having a good working knowledge of the system prior
to Eest, the test team was able to continue testing
without having to wait for ATP correction updates.
This saved hours of test time for both the
contractor and the test Ceam.

The beginning of test started as scheduled.
with a formal Physical Configuration Audit (PCA)
followed by a general imspection of the system
hardware. This effort resulted in many unexpected
discrepancies, most of them minor, but some which
pointed out_a definite deficiency. The contractor
quiekly picked uwp the ball and corrected those
discrepancies on his system. The benefit of this
effort came in the identificatiom to the prime ~
contractor of specific deficiencies in the
equipment supplied te him, by his subcontractors.
This lead to a few visits to the subcontractor's
facility and discussions which outlined in more-
detail the standards to which the subcontractors
must perform. The end result was the ensured
quality product upon which GAC had built its
reputation.

Incorporated into the update to the
computational system was an overhaul of the
serodynamic and engine simulations. More accurate
data obtained through years of test and utilizarion
of the F-15 aircraft was available from the Alr
Force and incowporated into the software )
siwulation. ~ The ddta was not delivered to allow. .
the whole simulation to be incorporated prior to
test. The contractor presented a two phase effort
to the team which allowed all but approximately ten
percent of the simulation to be ready to test.

This approach was agreed to by the team. However,
the incorporation of this software was not
available at the beginning of the. acceptance test.
The test team instituted work arounds to the .
schedule. Meetings were held with the contractor's

“functional engineers to determine the impdct that

the new software would have on test and based on
the findings and the contractor's recommendations
the schedule was reworked and testing continued.
The team work displayed saved a four week slip to
the test schedule.

A one week pilot evaluation was scheduled to
begin following completion of the acceptance
testirg. As the time drew nearer significant
problems were encountered in the Héad Up Display
(HUD) and radar simulation. This area was very
crucial to a successful and effective pilot
evaluation. The contractor's functional engineers
jointly tested with the AF test team. The problems
were more quickly identified and fixes = B -
incorporated. This enabled an effective pilot
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evaluation, however, the entire ATP was not
completed as scheduled. To gave the time of
rescheduling the pilot evaluation, the team
extended the test time by four hours per day and
deferred testing of nom—airceraft simulation -
testing, such as cycle time vexrificaztions and some
computer diagnostics testing, until second shift
during pilot evaluation.
a three week slip to the schedule.

Another time saving measure employed during
test was the use of the contractor's software
development center to perform the necessary disc
updates during the test. Backup disc packs were
updated by an Air Force test team member with the
assistance of a contractor engineer on a similar
system to the computational system om the OFT.

This allowed the testing to comtinue on the trainer
with the previous revision disc pack. A
verification of the update was also performed to
engsure that all expected chaages to the spftware _
had occured. Following the disc update, the new
revision disc pack was placed on the trainer and a
quick checkout performed to ensure that the
software c¢ould "£ly" on the OFT. During the test
twelve disc updates were performed om the alternate
system which saved the same number of test days to
the schedule.

Although everyone's original expectations and
definitions of acceptance testing were not met, the
teamwork that was demonstrated as the Ctest
progressed led ko a thorough evaluation of the
trainer against the requirements. The end result
was mot only 2 quality device, but a better
understanding on all sides of each other's needs
and techniques which could be applied to the next
test.

CONCLUSION

Teamwork is not the solution to all the
problems faced in the development of new high tech
systems. Teamwork is though an important and
viagble means to reducing the problems which have
long plagued system development. Those problems
have been people not technology oriented. With
better communication between all parties from the
beginning a much better working relatiouships can
be formed that will greatly enhance the efficiency
of the system design, development and problem
regolution. Carrying the cooperation and trust
over into test can allow for a combination rather
than segregation of test efforts. While the -
dollars saved may not be a significant incentive to
prompt such planning, the time saved is very
beneficial. Elements of the philosophies presented
in this paper have already been sucessfully
applied. The ideas presented are net -
revolutionary. Most program managements though
have not taken steps to any great extent to promote
these ideas. The steps to carry out the whole idea
are small. What is ultimately needed is a
realistic look at this philosophy and apply the
ideas in the beginning and not at the end of a
program. Once those incharge become less parochial
and allow new concepts to be implemented, new or
even existing programs can be carried off more
effectively.
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